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Water Isotope sampling Proceadure

1. Collect rain samples 2. Measure the amount of 3. Send to WMO through
precipitation the telecommunication
network system

b (oo

World Meteorological Organization
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3. Replace rain water to 4. Measure the isotopic
Russian station glass bottle (6ml) content of prec.

Ship to Lab.

A

6ml Bottle



Tunable laser
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New' Vieasuring Technigue

ﬁ Laboratory — Reduce the measuring time

CF-IRMS

Laser mass spec.

\
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Monitoring datasets

Monthly archive —————> Event sampling

Salehard ( Lat: 66.5N, Lon: 66.5E, 16m asl )
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Kolpasevo ( Lat: 58.3N, Lon: 82.9E, 75m asl )
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Water Isotope Vionitoring in Asia
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What can we get from these high frequency monitoring datasets?
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Intra-seasonal variability of 6'°Q,, in Siberia

10-30 day band passed filtered anomaly

Kolpasevo ( Lat: 58.3N, Lon: 82.9E, 76m asl ) Kolpasevo (Lat 58.3N, Lon 82 9E, 75m asl )
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Seasonal cycle of §'°0Q,,, in Siberia
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IMEerseries o1 o' Ol precipitation’in™ropics

Intra-seasonal 6180 variation >> Seasonal 680 variation
Palau ( Lat: 7.00N, Lon: 134.27E, 2m asl )
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Sub-tropical region

Local Rainfall
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On a monthly timescale, the
correlation of 680 value with
regionally averaged precipitation
amount was much higher than
that with station based
precipitation.

The variability of 380 values
observed at a station is related
with the regional scale
hydrological circulation.

(Kurita et al., 2009)



Water Isotope GCIV

Isotope scheme is incorporated into the physics scheme of GCM

MIROC ver3.2(IPCC AR4) Isotope physics

Isotope changes only occurs at condensation
and surface flux scheme

Convective rain Stratiformed rain snow

Transp
Evaporation Iration ////

S0 000 .5

BREHL LT5R 5 i:9E3 BE

Definition of Isotope value

530 = Q(H2180) ~11x%1000 Q(TH20):Total moisture
Q(H,0 (vapor+cloud liquid)
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Comparison vetween GISS-E and MIROC
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Control Exp. 6'%0,,, constant

Minuus.2 Frecipraunon o~ [JJA] VIIRUGS.2 Frecipiaion o =u [JJA]




dHpo

G Transport X
e
/s
/1]
qup = (X( QDV )dqv
q,
Origin Fractionation( &)

heavy isotopes tend to
enriched in condensation
phase

6D (liquid) > adD(vapor) a>1

g J

QHpo
AH20 Water content(qy,0)
A become decreasing

toward the inland

More steeper d
fractionation (HDO)

GHpo/AH20 distance

A

Isotope value decreases
depending on the rain-
out of air mass.

>
dH20



What is the ROI?

Transport

¥

The concentration is set to zero at

>
™ [ ) the time of evaporation from the
ROI=O//// ROI=1//// ocean, and then is forced to

increase the amount of

7 precipitation at each time step.

/ For Example \
t=0 t=1 t=2

Basic Equation for water vapor
Precipitation flux
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The Equation for tracing water vapor
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5180

const 8'0 of Evaporation JA const 8'0 of Evaporation DJF

Warm rain Warm rain

Cold rain

Cold rain

0 1 2 3 4 50 1 2 3 4 5
Rain-out Rain-out

Global isotopic pattern seems to be controlled by the rain-out
history from the source region.



dCTlOrs controliing 1sotopic value

Surface Isotopic distribution

Isotopic field of precipitation

MIROC3.2 Precipitation 8'0 [ANN]

Isotopic variability due to rain-out

viRvLsS.g P n o'~ |ANIN]

O(prec) = d(source) + € x ROl (e:fractionation factor)



Isotopic variability of precipitation is
related with moisture transportation
pattern associated with low pressure

system.
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Isotopic variability in the atmospheric water is closely related with integrated
history during transportation from source region. Thus, good reproducitivity
of water isotope field results in the model can successfully simulate the

hydrological cycle in the atmosphere.

/ Global H,'80 in precipitation \

GCMiso (MIROC3.2) Qbservation datasets

Validate the simulated Hydrological

advection
> D




Thank you for your attention!

September 2008@ Arctic Oce



